Exercise Class in Mathematics

BAE
Teacher: Prof Davide Pirino
Teaching Assistants: Alessio Fiorentino & Isabella Valdivia

October 13 2022

Exercise 1.
Describe the domain and find all the horizonal and vertical asymptotes, if any, for each

of the following functions:

a) f(z) =bz" + 327 — 2 + 22% 4 3 b) f(x) = xggl

) 10 =155 ) fley = 20
2 -9 2?4

@) = F e p il

9) f(x) =a® — 2" h) f(z) = cos(e” ")

Exercise 2.
Determine if the following functions are continuous on their domains:



a) f(l’) _ x2 . 6ar:v:os(gv)

¢) f(z) =sin(vVa? + 1) +log(z* + 2 + 1)

e) flz) =
3—2 if x>0
) .
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9) f(z) =
\smﬁ)z—l if >0
(%JJ if <0

i) fla)=9 =0
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Exercise 3.

b) f(x) = |x— 4] =2 — 7]

d) f(z) = v/sin(log(|z| + 1)) +2
(cos(mz) +1 if 2<1

\6352—5 if x>1
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h) f(x) = :
1 it x=0
(cos(v/—x)log(a2 +1) if <0
j) flz) = { snGolosletl) i o< p <1

cos(z—1)—1
|

if z>1

Determine for what values of the parameter a € R the following functions are continuous

on R:
T —a if <2
a) f(z) =
2 4+r+1 if z>2
et +a if <0
c) f(x) =
2 4+2x+3 if >0
22 +ae®cos(x)+3 if <0
e) f(z) =

3sin(ax)+e”—1
x

if >0

rz+a if <0

b) f(z) = ,
2 —ar+1 if >0
(ae® +a2+1 if z <0

d) f(z) = ,
log(e+1) if >0

et i 1 <0

ff@) =L e if 0<z<2

log(z—1)+a

if z>2
\ x—1



Exercise 4.

Say if the following functions admit a (global) maximum and a (global) minimum on the

given intervals of the real line:

a) f(x) =a" —2* +2° — 1
b) f(z) = 2° 4+ 52° 4+ 22 + €
¢) f(z) = et%cos(2? + x) + 1

d) f(x) = Va2 + 1 —log(|z[)

Exercise 5.

:= [0, 5]
=[-1,3)
= (m, 2m)

= [-2,—1]

Say if the following functions admit a (global) maximum and a (global) minimum on the

given intervals and in case compute them:

a) f(z)=xz+3

b) f(z) =2*+2

&) flz) =

X

I:=11,2]

I:=[-1,1]

I:=]1,2]



